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(54) SCANNING LINE INTERPOLATING CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce scanning 
lines interpolated with high vertical resolution by 
reducing deterioration of the quality of images. 
SOLUTION: A scanning line interpolating circuit 
comprises line memories 2 to 4, correlation detecting 
blocks 5 to 7, an interpolation direction deciding block 
8, and an interpolation data generating block 9. The 
line memories 2, 3, and 4 are provided for obtaining a 
first to third line delay signals from an input signal. 
The correlation detecting blocks 6, 5, and 7 
respectively detect the strongest correlation 
directions from among respective interpolated 
scanning lines of the targeted interpolation position, 
the one line below the targeted interpolation position, 

and the one line above the targeted interpolation position, based on signals of actual 
scanning lines LU and UL, signals of actual scanning lines LL and LU, and signals of 
actual scanning lines UL and UU, to respectively output correlation detection data dir-L, 
dir-C, and dir-U. The interpolation direction deciding block 8 for deciding the correlation 
directions of the targeted interpolation position in reference to the above data dir-L, dir-C, 
and dir-U. The interpolation data generating block 9 generates interpolation data of the 
targeted interpolation position in response to the interpolation direction by using signals of 
above four actual scanning lines when the interpolation direction is decided as vertical. 
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l£tf)<t»|SJ) 

d i r_C = 5 

&i>mffl<7)mrtm& i A-g i (£_t# 9 



0) 

d i r_C = 6 

[00481 4^. ffliBBaE^'f ^<aa I CO 1 oT<« 
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4. mi>ttffl<?>mrtm { . iG-ai (*r±#9x-« 

tTKT^O) , I F-b I {&±W*)V* : ¥bmW.e># 
IS) , I E-c I ( ^±j^>9 TSt Sitter 0 ) £7) 

d i r_L = 0 

«fcfflw<aav>ariftia«i D-d i (SC^rA) 

d i r_L= 1 

*tfflra<05$v^|6j*^ ic-el <£±an»)T*fc* 
UBS OK iB-fl (£±#9) s iJtti I A-g I 

d i r_L= 2 

[0049] *fc . MS^ae?^ y 1(7)1 -0±.(7)mffli£ 

tBf-'-^d i r_uz, fflmt&r* •? ? s tnmzL 

**, I G-a | <£J^ 9 9) . I F-b 

I (£±#9) . ifcttl E-c I (*±#9T&tfi 
iSSO) 

d i r_U=0 

*fcffiW<o»v*fo# I D-d I (Sfi^rifij) <ofc$, 

d i r_U= 1 

m%>mm<rm.\vn$\w \ c-ei (£±#9 -cm si: 

*DK IB-f| (£±#9) . I A-g 1 

<2c±* t 9Trftt>* 3 P?ff , 5) cot*. 

d i r_U=2 

[00 50] BITt. «^|6li*£/n •/ ? 8tf)P*BK 
U ( = 0— 2) , d i r_C ( = 0~6 ) , d i r_L 

( = 0 - 2 ) <r)*ti?ti*m$m3m& zimm t . m 
h**^ y 1 ±^aa«iafi[BofflBs«tffl*iaii: . m 

[ 0 0 5 1 ] 114 ti«iaeriSi88t:/o •/ ? STMSISfi 

4ffiM^ttlT-^d i r_U, d i r_C, d i r_L 
w»ffifi»*RW't*BI'C*4. BI4fc:*sivc. HISU4 

r O j {iH^9 4 v±*>W**>ffiI. r x j 14& gffl 
ISfita ( *1Ht - * $ ft l> fta ) , r Dj i&m 

■xmymm y?8 izwm $ ixx v * *=fBMfttftf r - 9 d 

i r_U, d i r_C, d i r_L*^aS$*UfcflHHjt 

25-iyiu, i, i L±^fflfii, oo, oi. o 

2, - liHTtSE 5 4 y ±.(?>wmQmt5 x txanj^gSE 5 -f 
y ±.<nnffl&wcom^<r)tztb(7)m^x'$> h . 

[00 52] H4£gVYC, fflrax-^^^-r^^S 

( >"x j ep) {40 KmMx-bh. &ao ix 

tMJ$*XfcffiRH*aix-*d i r_U, d i r_C. d 



1 r_L£, -Hvefld i r_U0 7. dir_CO 
7. d i r_L0 7<0j: p^lB-rStcOt-tS. |a]^ 

ffiB0 0-d*ffi3ftfcfflH«ffi"r-*d i r_U, 
dir_C, d i r_LK ^-ft^ixd i r_UOO, 
dir_COO, d i r_LO 0<?>&o\ZWiltt %>%><?) 

[0053] mW%fo%blfl,Zft±tf*)<7)3'X7)®tb-)i 

«4, {5ao7oasffl^fiaoffl^itrj^^-rsh# 

te, 1 5S<^2BEH!BtcJ:-9Tffl»lttaJ"r-^cl i r_ 
U00~dir_U14, d i r_L 0 0~d i r_L 

i4£wmix&*). &%<kt>3&<?>im\B}mz£'? 

X'J?%< ti>mm&lli!.7-'-9 d i r_C0 6~d i r_ 
C0 8£^f LTV>&„ 

[0054] fflWlfttfJ'T-* d i r_U 0 7 *^tt5§^t 

^(aao 7 ^ae«^{4aoffl^[t]^^-r§ t # 

d i r_UO 7tf)flI£#5!IM-4. 
[0055] ^LT. d i r_U07 = 3 (SBOrrtJ) 

•c*fUf, HBttrifti-r-^ d i r = 3 (fiifcfcrrfi]) b-t 

[00 5 6] d i r_U0 7 = 0*^141 ttzit 

2 (*r_L**9:fr|fQ) "Ci>tl&. d i r_C 0 7<7)WI$9 
<7)d i r_C06, d i r_C08t. d i r_C07 

$t90dir_Ufc, d i r_C 0 70>3ri*j£:£Tfc:Ji 
J*U3BLh<0d i r_L*$J:tf*<0WR9<0d i r_L 

ra^d i r = d i r_U07t ±ISd i r_C0 
6. d i r_C08i:, Jiia300d i r_Ui: N ±|B 
3^<7)d i r_L«0|*I<7)l'?-CtSi£^[6lfc|.V , >(4&± 

3&f)^-i»ioT-^-cfto^i:#t{4. mm-xfad i r = 

3 (SiarW) b-fh. 

[00 57] mmz. d i r_U0 7 = 4ifctt5art: 
(46 (£h*«DSn*!I)- "C**i«r. d i r_C 0 7<0WI^ 
0«Odir_C06, dir_C08i, dir_C0 
7<7Xfr|toSr£±fcM*L*:&-t.<7)d i r _Ui3«J:t/-?-<7) 

Pll^OOd i r_Ub . d i r_C0 7O^Tl6]^£T(C 
®*Lfel8±fc:**d i r_Li> e fcl/-?-^M^ l 9<7)d i 

mWiftd i r = d i r_U07tL, ±ied i r 
_C0 6, d i r_C 08 t , ±M3^(T>d i r_U 
b. ±fe30<7)d i r_LOF*=I<7) 1 OT'ifiE2ri6l<6£ 

v ^i*±*< 0 *|6i<Ot - ^ f * - j b # lc«4 . «Sttrm 
d i r = 3 (Sit^rifi]) t-TS. 

[0058] liLkCDnffl-XfiW&fe* - d i r _C 0 7 

d i r_C07 = 3c0i:#, 
d i r = 3 (SS*|6l) 
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[00 59] d i r_C0 7 = 0c7)££, 

d i r_C0 6 = 04/1141 4fctt2 — (al) 

*"3d i r_C0 8 = 0 4*:(41£*:f42- (b 1 ) 

A>Od i r_Ul 2=d i r_U 1 3 = d i r_U14 = 0- (c 1 ) 

frod i r_L00=d i r_L0 1 = d i r_L02 = 0- (d 1 ) 

dir = 0 (=&±fr*9 X*Mi> SitS 1 )) dir = 3 (Sit^) 

(al)A'0(bl)*>o(cl) fro ( d 1 ) T'&tt [0060] liMitC. d i r_C 0 7 = 1 (02; # . 

d i r_C06 = 0*fclilifcli2- (a2) 
*>od i r_C 0 8=0 4fcf4 1 &tzte2- (b2) 
frod ir_U10 = di r_Ul 1 = d i r_U 1 2 = 0— < c 2 ) 
i>Od i r_L0 2 = d i r_L03 = d i r_L04 = 0- (d2 ) 

dir=l (tf±^) di r = 3 (fl^) 

( a 2 ) fro ( b 2 ) fro ( c 2 ) fro ( d 2 ) T*rft [006 1 ] 4*;, d i r_C 07 = 2^#. 

d i r_C06 = 0ifc{41*fctt2- (a3) 
A>Od i r_C0 8 = 0 4fd41*^i42-- (b3) 
frod i r_U0 8 = d i r_U0 9 = d i r_U 1 0 = 0-- (c 3 ) 
A>-?d i r_L04 = d i r_L0 5 = d i r_L06 = 0- (d3 ) 

T"£>*U4\ *X(4\ 

di r = 2 (^ifrDtmSiffg^ ) dir = 3 (SifcJjft) 

( a 3 ) fro ( b 3 ) fro ( c 3 ) fro ( d 3 ) T^rtt [0062] d i r_C07 = 4^tl, 

d i r_C0 6 = 4 &tzl*5 ttzli 6 - (a4) 
frod i r_C0 8 = 4 4^(454^{46- - (b4) 
frOd i r_U0 4 = d i r_U0 5 = d i r_U06 = 2- (c4 ) 
frod i r_L0 8 = d i r_L0 9 = d i r_L 10 = 2- (d4 ) 

T'£>ft(4\ *U4\ 

d i r=4 (SifrDTStSit^O) d i r = 3 (Sl^fa) 

( a 4 ) fro ( b 4 ) fro ( c 4 ) fro ( d 4 ) [0063] d i r _C 0 7 = 5<0i: # .. 

d i r_C0 6 = 4 ttzli 5 4^(4 6- (a 5 ) 
frod i r_C0 8 = 4 47t(454Jt(46-- (b5) 
frOd i r_U0 2 = d i r_U 0 3 = di r_U04 = 2- (c5) 
frod i r_Ll 0 = d i r_L 1 l = d i r_Ll 2 = 2- (d5) 
X'fotHf. *U4\ 

dir = 5 (tl^ 1 )) d i r = 3 (Sit^ft) 

( a 5 ) fro (b 5 ) fro ( c 5 ) fro ( d 5 ) T&Ct [0 0 64] &tz. d i r_C07 = 6(0tl, 

d i r_C0 6 = 4 4*:}45££{46" (a6 ) 
frod i r_C0 8 = 4 47t{4547t(46--- (b6) 
frod i r_U0 0 = d i r_U0 1 =d i r_U02 = 2- (c6) 
frod i r_L12 = 2 = di r_L13 = d i r_L 14 = 2-- ( d6 ) 

d i r = 6 ( £±fr *) T"& i *)) t—S> fr'£±fr 0 OSiai-C* & fc # . 4 iz f4#Si L/c£ 

( a 6 ) fro ( b 6 ) fro ( c 6 ) fro ( d 6 ) "Wrtt T coffin Hi-T-^fr^fr* W^ftX-hZ, t t= 

*U4\ fflra^r&Jt±l£d i r_C«^t U *!HLfcffl 

d i r = 3 |I51$aj7-*-?<D4>K: i oT'iM&S^jfafrlW^i: * tC 



[0065] coioc ffiR37^E7-r y i±oa@ffli (4. mm^ftzmm.-fiftizw.zmthztizx-ox 

ffif"'-^. i>J:^±!Sa@fflraffiSfr^±ied i r_C HKfcHtf.iii:*^**. 

0^^®*L^fflr B 1^3E7-f y I U, I L±<7)ffl^{a [0066 ] . »f-^Wn7?9CoU 

E<0ffiWj$diT-?d i r_U, d i r_Li^WB TfifWSWW-*. lf^f-?M7n7?9lt 
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(i. ffira^E^-f y i o±ToH^3iE7 yuL, lu 

[ 0 0 6 7 3 EI 5 fiffiHr- ^M7n >y ? 9 T'5JJ3£ 

H5^ipV^T. H(iH^S7-f VUU±c7)BS. A, 
B, C, D, Etemfc&U yUL±.cr>mm. a, b, 
c, d, ete^dfc^-f >-LU±OB^s e«S^S7 
-fyLL±c7)HS, r Xj (iW^7^ >I±<7)&g 

[00 68] Wf-?& i t-tht, 
d i r = 0 a5±tft)TWti>**m>0) CObZ. 
i = ( a + G) /I 

dir = l (&±.&*)X'7k 3 PtmW.cr>tpm) (Db%. 
i = ( b + F) /2 

dir = 2 (^^OT'gtSitt^O) 
i = ( c+E) /2 

d i r = 3 ( sm^rrej ) cot%. 

i=Z (H, D, d, h) < )V 

di r = 4 (Si^OT'StfiiffgO) CDbZ. 
i = ( e +C ) /2 

d i r = 5 (£±^0 tfiitt<04>ISI) 
i = ( f +B) /2 

d i r = 6 C£±a"5T*fc* 3 maF'5) C0fc * > 
i= (g+A) /2 

[0069] i 3 (C, *fl§Kf WfittyjftOi; # 
4Oi0H^S7^y±<7)4H^?rfflOTfill4^ y 

hZbWX'Zh. 

[0070] izLtox o iz^fttycommcoBmizxti 

^IU, I LtCOVvCifflRtetftiiiU CliX^3O(0 
ttlSIJHE?^ ycoffl^ttir-^d i r_U, d i r_ 

CDMM&y'i yUU, UL, LU, LLCDfi-^SrfflVvT 
MHI^-* J: 9, ffiHttSUftiitt: J: & 



[ 0 0 7 1 3 Srfc. ±E§!»O»ffl0)KHjrc«, 

comma. &-rLi>zixizme>n&zbte%<. Mt& 

[007 2] ±fBH«6<0^«^fjiBH'C1i. 

[0073] i^, ±KSWt<^»<0RBj-C»i, WffiT 
yiu, I ucowtfi, d i r_C{0lSHh^)M 

[0 0 74] 

imoymmMsmmzxiui, &B«HHa»z>ss2<z> 
*i^7-f yiz^xmm&kft-r &bbi> iz, m2con 

zbiz±<o. wmnm&iiiizzzm'g&fczwz.xmm. 
m&mcom\ ^sss^t uy *±m-&z t wx-% h b 

[0075] mim 2&£x/3 iz*m<r>%&mm\5i$& 
izmx. mtt<Dftm&tt<7>wm£fc*ttmcomkiiiiz 

[0076] f«*3S4 letSJO^aESSfflraiHlffStC cfcixtf . 
[H®^)©#^l^] 

[HI] *^^H*6^®^^W>ffiMjSJJM^BK 
[U2] *^BJ^HJft^®ttjv^T^S5-f yfc 

[H3] *wmnm<mmz&^x<mfrmm&& 
wthmx-foh. 

t'o -y ?x'W&*ixhttm&&7-9<nmiim£wiw 
•thmx-foh. 
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[08] 

l>0-e£>&. 



[ 12 1 0 ] t£*?)& ffilz ±3 1 J: 
□ 7 m30^ffiM^ai7"o-/^. 8 

i o a^asi^. 
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